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i!V*tt35«y  (1)  ©eadwc ted  extensive  alectoross-^Lerssoop©  stndiss  with  s»s®* 
brane  filter  surface*;.  E*  found,  snong  others,  that  neither  ths  * flrerage 
pour*  dioneter  nor  tho  diejaate?  of  the  largest  pores,  by  itself,  1*  auffU 
©lent  to  define  the  filtration  effectiveness  *  It  therein re  eecned  &  gc-«d 
Idee  to  detendne  the  qtielltjf  of  a  larger  washer  of  different  ssabrane  fUU 
ter  type*  and  products  fcf  im'esiSgeting  the  filtrates  of  particle  amapsa-  * 
sions  for  coaporison* 


Material  and  Method 

filters  Tested  i  Sarix>ri?i*  ■wsbran*  filter  MF  500,  W  2$0,  HP  150- 
MF  125,  MP  100,  HP  50,  HP  30,  MF  15,  HP  14,  M  12,  HP  SO  (disaster  50  ■*)» 
zdllipore  filter  SK,  M,  B&,  GS  (dianster  4?  m)s  Odnsn  filter  Qk  4,  GA  6 
(disaster  4?  an),  Altogether,  at  least  20  or  3C,  and  in  sosee  eases  consid¬ 
erably  aore  filter*  of  erosy  ^rade  and  type  were  tested. 

feat  Particles :  polys  tyrel  latex,  disaster  2,05  *»»,  1,90  mu, 

I.305  nu,  1,171  mm,  0,796  «■},  0.557  nan*  0,365  am  (▼cry  kindly  node 
available  by  the  Dow  ChaadLe&l  Oo,  Midland ,  Michigan};  oolanyl  green  0  fro* 
the  Boeohat  Dyestuff  Factory 1  normal  and  inhibition  form  of  Serratia 
aarosacens,  strain  1534  fro*  the  Gottingen  thlrersity’a  Institute  of  Micro¬ 
biology. 

Preparation  of  Latex  Suspension*  1  Each  ease,  «&e  drop  of  late* 
parent  suspension  vu  dilated  with  50  nl  of  a  la  Cl  solatl®n  ([1]  an  «&» 

teneirely  parti  ole*  free  Nad  solution,  filtered  through  Sartorial  mrtrene 
filter  to  10,  me  used  in  all  esq&erlneata).  In  a  lev  eases,  2  or  3  drope 
•f  the  parent  Bwepau«do»  had  to  be  used. 


WjHBBSIB 


.  r 

Preparation  of  Colsnyl  Or Suspensions  A  glass  red,  at  whose  @saS 
*  M^U  quantity  ®f  Qolasyl  G?e«a  dough  had  bean  glued,  was  dipped  in  50  al 
ft?  SaCX  solution  'Kstil  the  devalopiag  suspension  feeease  nontransparent, 

%«par**i©a  of  Bacteria  Suspensions  j 

(a)  Sorraai  ferras  after  at  least  8  days  of  cult! ration  at  26°»28°  C 
in  ft  peptone-glttoese  medium  (peptone  Q,5&  glucose  S.5&  lad  0.3&  FeSO^  * 

7  L9  trace,  pi  ?*&*?02}  pl&eed  in  300»al  frlettneyer  flasks  ia  100  ml  in- 
erisS*at®)  i  si  of  bacteria  suspension  {con'Uird-f  about  1-3  •  iO8  calls  oap- 
aM*  of  aoltlpllc&tlos)  was  diluted,  in  each  *xp*ri»®«t,  with  49  si  of  4# 
IftCl  #9l«tl03,5, 

(b)  J&hiMtioa  [XnhiMiodj  for.;?  1  Horsal  calls  of  the  test  bacter¬ 
ia*  ware  incubated  at  .cc  -»Zo  S  in  50  nl  rf  nutrient  solution  (iOO-nl  &rl«sy> 
msyer  flasks)  with  tbs  following  oospositiom 

fc  (*%)  *  *  %0  ©.15&  KHglfO^  0.05&  KgKPO^  0,©5&  f%S0^  •  7 

1^0  0,05&  Asp«*fin  0S5*»  gluoes®  1&  pH  about  7,2,  After  5-8  days,  the 

ma&sred  bacteria  population  was  then  used  for  inoculation  of  450  ml 
of  ft  mMftit  solution  which,  in  addition  to  the  aborvemantioned  components, 
oontftiBod  14,84  g  14  Cl,  As  a  result  of  the  rather  nod  orate  formation  of 
jpreeif&ifite,  the  Li  Cl  concentration  of  the  onsn-aH  solution  was  not  quite 
0,7  selsar  after  inoculation.  Incubation  took  place  in  fright  1- liter  Roux 
flasks  at  20®«21®  C,  After  as  little  as  24  hours,  it  was  possible  to  use 
I  ail  ssasgslea,  diluted  with  49  *1  of  a  k$  lad  solution,  for  the  testing  of 
ih»  filters.  After  1©  days  of  oultiTation,  the  UCUeontadMng  sjwdiuw  con¬ 
tained  a  large  lumber  ©f  bacteria  cells  eapablo  of  multiplying  but  sos&,  of 
thass  by  then  had  already  lost  their  capability  of  forming  dyestuff,  Accord¬ 
ing;  to  optical  and  electron  microscope  investigations,  the  bacteria  inhibi¬ 
tion  forms  used  for  filter  testing  were  on  the  average  somewhat  short*®  and 
above  all  thay  ware  definitely  sllnmer  than  the  "normal,  fernw"  cultivated 
in  the  gmp&one-glueese  medium. 

Filtration  of  fcrtiole  Suspension :  Increaents  of  5©  ®X  of  oartiole 
suspension  were  auctioned  into  extensively  dust-f*ee,  previously  carefully 
cleaned  beakers,  through  the  filters  to  be  tested.  The  filters  were  clamped 
ia  "Cell  5*  ia»trw«a»  from  the  Sartorlus  Membrane  Filter  Company,  Ino, 
Getting  an.  The  m% ,  *1  fWtts,  which  are  provided  as  filter  supports  or  bases 
ia  this  ^pparatue,  could  be  cleansed  of  particles  only  with  greet  difficulty* 
this  is  why  an  easily  cleaned  perforated  plate  was  used  as  filter  support  in 
the  filtration  of  late}'  and  Oolanyl  Green,  Fbr  microbiological  investiga¬ 
tion*,  the  filtration  Instruments  were  sterilised  in  autoclaves. 


Particle  Mae  Measurement  i  The  magnitude  spectra  of  the  particle 
contained  In  the  filtrates  ware  determined  with  the  help  of  a  Coulter 
OmaUr,  Model  B  (with  recorder)*  (here  w*  have  the  following  dimensions? 
»ms1«  diameter  3©  asm,  l/apertare  current  «  i/4  ♦  fine  motion  *  1G0* 
i/cmpllfiocdLon  »  1,  volume  per  individual  maaswrammst  *  0.05  *0,  oelihra. 
tlom  of  apparatus  with  latex  particle*  having  a  diameter  of  1.3©5  and  1.171 
1). 
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Cultivation  Method  fop  Establishment  of  Bacteria  in  Filtrate i  Th® 
filtrates  to  be  tested  ware  filtered  through  sterile  Sartorlus  membrane  fil¬ 
ter  MP  30  and  were  incubated  at  26°-28°  C  after  placing  on  agar  plates 
(peptone-glucose  medium  with  addition  of  1,556  agar).  These  experiments  ware 
always  conducted  parallel  to  the  corresponding  Coulter  Counter  measurements. 
There  were  no  contradictory  results  in  a*r?  case  here. 

Results  and  Discussion 

The  results  of  the  investigations  can  essentially  be  seen  in  Tables 
1  and  2, 

Table  1  gives  us  a  general  picture  of  the  filtration  efficiency  of 
the  filters  tested.  Using  the  available  test  particles,  it  was  possible  to 
arrange  almost  all  filter  types  according  to  their  qualitative  nature.  Only 
the  membrane  filters  M7  10  «nd  KF  12  did  not  allow  any  type  of  particle  to 

Fees  through  in  measurable  quantities.  On  the  basis  of  the  differing  null 
t»ro]  rates,  registered  in  connection  with  the  Coulter  Counter  measure* 
ments,  it  was  however.*  possible  to  determine  that  the  KF  12  was  definitely 
the  coarser  of  the  two. 

Table  2  in  particular  illustrates  the  relationship-  between  the  form 
and  the  filterability  of  the  test  particles  i  assuming  that  the  diameter  la 
just  about  the  same,  the  longitudinal  bacteria  cells  turned  out  to  be  Just 
as  easily  filterable  as  the  latex  particles  whose  volum*  on  the  basis  of 
their  spherical  shape  was  many  times  smaller.  The  Colanyl  Green  particles, 
which  reached  the  filtrates,  likewise  were  disproportionately  voluminous  — 
obviously  as  a  result  of  the  very  high  plastic  defbrmability. 

The  volume  of  the  latex  particles  used,  which  was  0.557  morn,  is  al¬ 
ready  so  small  that  the  particles  here,  under  the  experimental  conditions 
described,  cannot  be  measured  as  individual  particles.  However,  in  watery 
suspensions,  latex  particles  incline  toward  the  formation  of  particle  *gg**'’ 
gates.  The  site  of  these  aggregates,  as  IVeusser  determined  also  by  means 
of  the  electron  microscope  (personal  communication),  is  a  function  of  the 
total  particle  concentration.  Moreover,  the  Coulter  Counter,  at  high  part¬ 
icle  concentrations,  registers  several  or  many  individual  particles  found 
simultaneously  in  the  nestle  area  as  a  single,  correspondingly  larger  part¬ 
icle.  This  so-called  coincidence  effect  is  likewise  a  function  of  the  con¬ 
centration.  It  was  therefore  possible  also  to  establish  the  presence  of 
latex  particles  with  diameters  of  0.557,  0.355*  and  0.254  anus  it  was  thus 
also  possible  to  use  the  volumes  of  the  largest  "particles"  registered  in  a 
filtrate  in  eaoh  case  at  a  yardstick  for  the  relative  evaluation  of  the  per¬ 
meability  of  the  filters  tested. 

The  filters  made  by  the  Sartorius  Membrane  Filter  Co,  Inc,  which 
were  tested  here  proved  to  be  uniform  in  terse  of  their  quality.  The  vol¬ 
umes  of  the  largest  latex  particle  aggregates  and  bacteria  cells,  registered 
in  the  filtrates,  differed  fro*  eaoh  other,  assuming  we  work  with  filters  of 
the  seme  type,  generally  by  no  more  then  shout  0,04  cubic  me. 
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([21  la  ifce  Colony!  Green  filtrates,  the  fluctuations  were  somewhat 
greater  although  this  is  due  obviously  to  the  fact  that  the  particle  spectra 
of  the  unftltrated  pigment  suspensions  were  not  completely  uniform. ) 

On  the  other  hand,  there  was  quite  a  bit  of  difference  in  the  quality, 
of  the  tested  adlllpore  filter  of  fype  HA  and  the  Gelean  filter,  Type  GA  6. 
ffertlelee  of  certain  vise  were  completely  or  almost  completely  retained  by 
sene  of  these  filters  while  other  filters  (including  those  Arc*  the  seme 
oharge  [lot])  allowed  these  particles  to  pass  in  *»oderate  or  larger  quanti¬ 
ties.  Ohe  voluaas-of  the  largest  particle  aggregates  and  bacteria  cells 
registered  in  the  filtrates  of  these  two  filter  types  differed  quite  ewv 
eiderahly  from  one  e^periasnt  to  the  next,  partly  by  far  more  than  0.1  cubic 


1  want  to  thank  fb  0  Eonig  for  his  extremely  conscientious  collabor¬ 
ation  In  these  experiment*.  At  the  same  tine  1  want  to  express  my  apprecia¬ 
tion  to  t*  D  than  and  Dr  X  thropl  from  the  Sartorlus  Membrane  filter  Go,  Inc, 
Gottingen,  and  colleague.  Dr  H.J.  Preusssr,  for  the  discussion*  and  ideas 
they  offered |  X  an  particularly  Indebted  to  the  latter  for  the  electro**, 
nierosoopo  study  of  the  bacterial  inhibition  forms. 


9m  filtration  effectiveness  of  a  total  of  17  Sartorlus  membrane, 
udlUpere,  and  Golan**  filters  was  tasted  through  experiments  for  tost  part- 
lolas  of  varying  form  and  sina,  suspended  in  a  watery  Had  solution 
(latex,  Oelaayl  Green,  sod  bacteria  sails).  This  was  done  by  means  of 
elaetromdc  and  mdorohiologioal  filtrate  analytes.  The  most  important  invest¬ 
igation  results  care  emptied  in  the  form  of  tables  end  are  briefly  dlaenseed. 


<i)  iNuMsr.  h.j.,  iMJau.t  j.  I  X&am  (*»  p*4®*) 

Anther's  Aid? test  Or  BcnmuYied  Petras,  Institwt  fur  Asrobiologla 

Orafueteft,  Sauer  land 
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TEXT  NOT  REPRODUCIBLE 

TABLE  7 

mnmt  mjma  of  particles  registered  m  sartorujs 

MMBIAXS,  KUXIPORg,  AND  G  ELMAN  FILTERS 


FsItM’typ 
Bcaridmang 
and  rom  HcnUtVer 
angeftfcamr  mfttWw 
nmhrekmMNr 

• 

(a) 

Urn') 

(b)  TrotpurtikH 

Poiyityrolljit*'*')  (MCot.'invigritai 

V'oliiini  tulcr  ( 

OrfrBe  *W TeM'iwrt ikel  giullirn  im  Volumes  dtf 


(d)  (MWMwcrt) 

Dwrchmnwr  Vdumen 

,<*)  (  (8) 

(/<m)  O'1"*) 


Kill  rut 
rrpixl  nrt*n 
Puftikel  and 
Pm  tike). 
•gpiftfUe 
(/.in*) 


Volumcn  dtf 
grtflUm  int 
FiKr*t  regl- 
strifrtea 

W 

(/ im *) 


Seratl*  m*rre»e«i* 
Voltimcn 

<te?  prdfitai  Voliimen  dec 
im  Kittmt  gr#8ten  im 
M|«trtert«n  Killnit  rep- 
Norm*!-  atrierten 

iW|«  hej'Mkxmm 

(pm*)  ^im*) 


MK600 
Millinore  8M 
MK  250 
MF  180 
Gt!m>  OA  4*) 
MK  180 
MitSljxwAA 
MK  100 
Milttpm  HA*) 
Oetwaa  OA  9*) 
MK  90 
MiWwmOS 
MK*T 
MK  IS 
MK  14 
MF  IS 
MK  10 


*(#) 

6 

a<«) 

U  (1,0) 
OA 

OA  (OA) 
OA 

0.6  (OA) 

0,46 

0.46 

0,45  (OA) 
O.M 

OA  (OA) 
0,1#  (047) 
0,1  (04) 
0,0#  (0,16) 
0.1  (0,01) 
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Kay,  a.  Filter  type  designation  a.  Tolun#  of  largest  partiolas 

and  swage  pore  disaster  given  and  parti  el*  aggregates  rag- 

17  nawfactarsr  iatarad  in  tNa  flltrata 

b.  Taat  pariiole  f ,  Diaartar 

o,  Oolaayl  Qraao  c  Voluna 

d*  ftisa  of  teat  partial**  (average  h.  Yoltme  of  largaat  partlolaa 
valae)  registered  in  the  flltrata 

I,  Yoluae  of  largaat  noraal  ferae 
raglatarad  in  the  flltrata 

J.  felon*  of  largaat  Inhibition 
iorm  raglatarad  in  flltrata 

k.  Mot  investigated 

(1)  Fbr  tha  Sertarios  Kadma  Filters,  w#  havo,  is  tb«  first  piaca  bar  a, 
tha  value*  dataradnad  with  tha  halp  of  tha  wttrmxf  intrusion  netted  while 
tha  2nd  place  [digit]  la  pereattheaea  shows  as  tha  value  datandnad  ty  naans 
of  throagteflov  naasur  Manta, 

(2)  Only  tha  ralnaa  for  tha  largaat  partial®  type*  passing  through  a  filter 
hare  in  aaoh  ease  are  a horn. 

(3)  It  would  saaai  to  be  possible  that  considerably  larger  bacteria  could  be 
filtrated  through  17  5 00  sod  NUllper*  Filter  SK,  but  in  tha  bacteria  popu¬ 
lation*  invoatlgatad  only  wary  fas  calls  had  valsaea  of  nor*  than  3,bh  <ra 
mb  (aweLMB  voluna  about  3*55  oa  an),  Aooordlgly,  *t  nust  also  taka  into 
eaoddsretlag  la  ajgr  date  m  tha  aasdan  alas*  of  tha  Gblenyl  Green  parti  "-lac 
raglatarad  im  the  filtrates  oandng  through  tha  ooaranr  filter  typos  that  tha 
largaat  partial**  friar  ha  filtration  revealed  velwae*  only  about  3*11  oa 
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(4)  Considerable  quality  differences  froa  one  filter  to  tbs  next,  Also 
■tfitttin  or#  sad  the  *«»#  lot. 

(5)  Filtrate  only  ▼«7  slightly  stained  [dyed], 

(6)  Plitrat*  colorless.  Bart  *»»  aeesnred  only  tbs  colorless  apheriofcl 
pestlelef  ©oaring  tram  ths  Cvleayl  Qrcen  preparation  used. 


